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The Invention relates to a gear pump which Is suitable for delivering highly viscous materials. The aim of the invention Is to provide a
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Urpose, the gear pump according to the invention comprises a housing (2), a gear section (/) comprising a sun wheel (14) and a
urality of stationarily mounted planet wheels (16), an Iinput screw section (6) comprising an Input screw shaft (12) linked with the

Un wheel (14) in a rotationally fixed manner and an input transfermix area (22), and an output screw section (9) comprising an
utput screw shaft (20) linked with the sun wheel (14) in a rotationally fixed manner and an output transfermix area (25). The screw

shafts (12, 20), In the transfermix areas (22, 25), have flight depths that decrease toward the gear section (7). In the housing (2; 23,
2¢), flights (23, 26) are configured which extend in an opposite direction relative to the screw shafts (12, 20), which have increasing
diameters towards the gear section (/) and which end each between the planet wheels (16).
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(57) Abstract: The invention relates to a gear pump which is suitable for delivering highly viscous materials. The aim of the inven-
™= tion is to provide a gear pump having a low-wear and low-maintenance bearing system, high output and good self-cleaning properties.
< For this purpose, the gear pump according to the invention comprises a housing (2), a gear section (7) comprising a sun wheel (14)

and a plurality of stationarily mounted planet wheels (16), an input screw section (6) comprising an input screw shaft (12) linked with

the sun wheel (14) in a rotationally fixed manner and an input transfermix area (22), and an output screw section (9) comprising an

output screw shaft (20) linked with the sun wheel (14) in a rotationally fixed manner and an output transfermix area (25). The screw
&N\ shafts (12, 20), in the transfermix areas (22, 25), have flight depths that decrease toward the gear section (7). In the housing (2; 2a,
¢f, 2¢), flights (23, 26) are configured which extend in an opposite direction relative to the screw shafts (12, 20), which have increasing
diameters towards the gear section (7) and which end each between the planet wheels (16).
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4 (57) Zusammenfassung: Die Erfindung betrifft eine Zahnradpumpe, die zur Férderung hochviskoser Materialien verwendbar ist.
) Um eine verschleiB3- und wartungsarme Lagerung, eine hohe Ausgangsleistung und gute Selbstreinigung zu ermdglichen, weist die

erfindungsgemaile Zahnradpumpe auf: ein Gehduse (2), eine Zahnradstufe (7) mit einem Sonnenrad (14) und mehreren, gehdusefest
O gelagerten Planetenrddern (16), eine

3 [Fortsetzung auf der ndchsten Seite]
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Eingangsschneckenstufe (6), die eine mit dem Sonnenrad (14) rotationsfest verbundene Eingangschneckenwelle (12) und einen
Eingangs-Transfermixbereich (22) aufweist, und eine Ausgangsschneckenstufe (9), die eine mit dem Sonnenrad (14) rotationsfest
verbundene Ausgangsschneckenwelle (20) und einen Ausgangs-Transfermixbereich (25) aufweist, wobei in den Transfermixbere-
ichen (22, 25) die Schneckenwellen (12, 20) eine zur Zahnradstufe (7) hin abnehmende Gangtiefe aufweisen und im Gehéduse (2; 2a,
2¢) gegensinnig zu den Schneckenwellen (12, 20) verlaufende, sich zu der Zahnradstufe (7) hin im Querschnitt vergroBernde Gange
(23, 26) ausgebildet sind, die jeweils zwischen den Planetenrddern (16) enden.
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GEAR PUMP

The invention relates to a gear pump which is suitable for

delivering highly viscous materials, such as caoutchouc mixtures.

Gear pumps permit a high output pressure while the stress to
the material is low. The gear section 1s often used in
combination with an extruder screw. German Patent Document DE
100 49 730 Al shows such a gear pump,.in the case of which the
material is supplied to a gear section with a planetary gear
train by way of an input screw. The planetary gear train has a
ring gear fixed to the casing and has four planet wheels which
are rotatably disposed on a planet carrier. The planet carrier,
in turn, is rotatably disposed in the ring gear and has four

separating walls extending radially from a central basic body to

the toothing of the ring gear, which separating walls form an
inlet chamber element narrowing in the delivery direction and a

pressure chamber element increasing in the delivery direction.

Furthermore, in addition to this embodiment with the toothed ring
gear and the non-toothed sun wheel with the planet carrier, the
reverse arrangement 1s also mentioned which requires higher
expenditures, 1s rated to be more complex and has a toothed sun

wheel and a ring gear operating as a function part with at least
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one sealing area, in the case of which the ring gear with the

planet carrier can stand still.

In the case of the gear pump of German Patent Document DE
100 49 730 Al, a high pumping capacity and self-cleaning 1is

achieved by means of the planetary gear train. However, the

bearing of the planetary gears on the planet carrier will then

present problems when roller béarings are to be used because they

cannot be sealed off sufficiently. Furthermore, the additional

planet carrier with the sealing walls requires higher

manufacturing expenditures and higher manufacturing costs.

European Patent Document EP 0 642 913 Bl shows a single-
shaft screw having two meshing gears, one of which is fitted onto
the screw shaft. The gears are disposed to be fixed to the
casing, in which case the bearing points are lubricated by the
delivered highly viscous material. The pump casing is form-
lockingly connected with the screw housing and consists of two
figure-eight sealing disks which adjoin the faces of the two

gears in a flush manner and are provided with openings for the

passage of the screw shaft and the axle of the countergear. One

product passage window respectively is provided on the sealing
plates or on the screw housing at the level of the Sealing

plates,'which product passage window 1s open toward the screw
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space. Such a gear pump permits a drive of the shaft gear by way
of the screw shaft and a housing-fixed bearing of the

countergear. However, the self-cleaning effect 1is low.

International Patent Document WO 00/53390 Al shows a similar

gear pump, in the case of which material is fed in the radial

direction to two mutually meshing gears and is removed by way of
an extruder screw connected with one of the gears. Here, a
transfer mix area is provided in a starting area of the extruder
screw. In this transfer mix area, a flight constructed in the
extruder housing and extending in a helical manner and in the
opposite direction with respect to the helical shape of the screw
shaft decreases in its cross-section 1n favor of the enlarging
screw shaft chamber. Such a transfer mix area, in addition to
the delivery effect, causes a mixing of the highly viscous
material. The material is fed from a common outlet of the
mutually meshing gears into the flight of the transfer mix area
and transferred into enlarging screw shaft chamber. However,
this requires a radial feeding of the material to be delivered.

Furthermore, at most, an insufficient self-cleaning can be

achieved.

It 1s an object of the invention to create improvements with

regspect to known gear pumps and particularly permit a good self-



CA 02543145 2006-04-20

Attorney Docket: 101108.57579CA
English Trangslation

cleaning and a low-wear and low-maintenance bearing.

This object is achieved by means of a gear pump according to
Claim 1. Preferred further developments are described by the

subclaims.

According to the invention, an at least three-section gear
pump is therefore provided which has a feeding and an output
screw section as well as a center gear section. The center gear
section permits a high pump capacity and adjusting precision and
prevents a reaction of the output section to pressure
fluctuations of the input. The gear section according to the
invention has planet wheels fixed to the housing and a sun wheel
which i1s connected with the screw shafts in a rotationally fixed
manner. In contrast to German Patent Document DE 100 49 730 Al,
the planet wheels, which are disposed in a fixed manner in the
housing, can be disposed in the housing with low maintenance and
low wear, particularly with roller bearings. The transfer mix

areas in the input and output extruder achieve a mixing, 1in

addition to the delivery.

For achieving a larger cross—sectibn, the f£lights can be
connected in the inlet area and outlet area respedtively by way

of connection ducts extending essentially in the circumferential
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direction.

In the following, the invention will be explained as an

embodiment by means of the attached drawings.

Figure 1 is a perspective representation of a gear pump

according to the invention with a cut housing;

Figure 2 1is a representation corresponding to Figure 1 as a

view through the housing.

gl

A gear pump 1 has a housing 2 with a first housing part 2a,

a central second housing part 2b and a third housing part 2c.

The gear pump 1 is divided 1in series in the delivery direction F
into an input extruder 6, a gear section 7 and an output extruder

9.

In the housing 2, a continuous housing bore 10 is
constructed into which an input screw shaft 12 is inserted. A
sun wheel 14 of the gear section 7 is placed on the input screw
shaft 12, which sun wheel 14 meshes with four planet wheels 16.
Fixed to the housing, the planet wheels 16 with their axles 17
are disposed in roller bearings 18. Here, the roller bearings 18

are advantageously inserted in the first housing part 2a and the
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third housing part 2c respectively. An output screw shaft 20 1is,
in turn, connected in a rotationally rigid manner with the sun

wheel 14 and the input screw shaft 12.

‘According to the invention, transfer mix areas 22 and 25
adjoining the gear section 7 are constructed in the input
extruder 6 as well as the output extruder 9. In the transfer mix

areas 22 and 25, four flights 23 and 26 extend in the opposite

direction to the slope of the helical configurations 27 and 29

respectively of the screw shafts 12, 20 toward the gear section 7

and end in circumferential areas 28 of the sun wheel 14 between
the'planet wheels 16. In this case, the flight depth of the
input screw shaft 12 and the output screw shaft 20 decreases in
the direction of the gear section 7 while the cross-section of
the flights 23 and 26 increases simultaneously. Here, the number
of flights 23, 26 corresponds to the number of planet wheels 16,
each feeding flight 23 discharging the delivered material
directly in front of a planet wheel 16. The material is

delivered in the circumferential direction in the second housing
part 2b and, when the toothing of the planet wheel 16 engages in

the toothing of the sun wheel 14, is discharged to a removing

flight 26 of the transfer mix area 25 of the output extruder 9.

As illustrated, the toothings of the sun wheel 14 and of the
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planet wheels 16 may be helical gearings; in principle, straight

toothings and, if required, double helical gearings can also be

used here for the transport.
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WO 2005/039859 ' PCT/EP2004/011789
NEW CLAIMS:

1. Gear pump for highly viscous materials, having a
a housing (2) '
a gear section (7) having a sun wheel (14) and several
planet wheels (16) disposed to be fixed at the housing,

an input screw section (6) having an input screw shaft

(12), which i1s rotationally fixedly connected with the sun wheel
(14), and having an input transfer mix area (22), and

‘an output screw section (9) having an output screw
shaft (20), which is rotationally fixedly connected with the sun
wheel (14), and having an output transfer mix area (25),

wherein, in the transfer mix areas (22, 25), the screw

shafts (12, 20) have a flight depth decreasing toward the gear
section (7), and, in the housing (2, 2a, 2c), flights (23, 26)
are formed which extend in the opposite direction relative to the
flights of the screw shafts (12, 20), have increasing diameters
toward the gear section (7) and each end between the planet

wheels (16).

2. Gear pump according to Claim 1,

characterized in that the planet wheels (16) are disposed in
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roller bearings (18) in the housing (2).

3. Gear pump according to Claim 1 or 2,
characterized in that the housing (2) has a first housing part
(2a) accommodating the input screw shaft (12), a second housing

part (2b) surrounding the planet wheels (16) and the sun wheel

(14), and a third housing part (2c) accommodating the output

screw shaft (20).

4. Gear pump according to Claim 2 and Claim 3,
characterized i1n that the roller bearings (18) of the planet

wheels (16) are received in the first housing part (2a)

accommodating the input screw shaft (12) and in the third housing

part (2c) accommodating the output screw shaft (20).

5. Gear pump according to one of the preceding claims,
characterized in that the screw shafts (12, 20) are mutually
connected 1n a rotationally fixed, preferably form-locking

manner, and the sun wheel (14) 1s fitted onto one of the screw

shafts (12, 20).

6. Gear pump according to one of the preceding claims,
characterized in that the flight depths of the screw shaft (12,

20) disappear toward the gear section (7).
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7. Gear pump according to one of the preceding claims,
characterized in that the gear section (7) has four planet wheels
(16), and the housing has four flights (23, 26) respectively 1in

the transfer mix areas (22, 25).

8. Gear pump according to one of the preceding claims,
characterized in that connection ducts are constructed in the
first housing part (2a) and/or in the third housing part (2c),
which connection ducts mutually connect the flights (23) of the
input transfer mix area (22) and the flights (26) of the output

transfer mix area (25) respectively.

9. Gear pump according to one of the preceding claims,
characterized in that flights (23) of the input transfer mix area
(22) are spaced in the circumferential direction with respect to

the flights (26) of the output transfer mix area (25).

10
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